Definitions and outcome measures for mucous membrane pemphigoid: recommendations of an international panel of experts by Murrell, Dedee F et al.
s
o
u
r
c
e
:
 
ht
tp
s:
//
do
i.
or
g/
10
.7
89
2/
bo
ri
s.
76
56
2 
| 
do
wn
lo
ad
ed
: 
13
.3
.2
01
7REVIEWSDefinitions and outcome measures for mucous
membrane pemphigoid: Recommendations
of an international panel of experts
Dedee F. Murrell, MA, BMBCh, MD, FACD,a Branka Marinovic, MD, PhD,b Frederic Caux, MD, PhD,c
Catherine Prost, MD, PhD,d Razzaque Ahmed, MD, DSc,e Katarzyna Wozniak, MD,f
Masayuki Amagai, MD, PhD,g Johann Bauer, MD,h Stefan Beissert, MD,i Luca Borradori, MD,j Donna Culton, MD,k
Janet A. Fairley, MD,l,m David Fivenson, MD,n Marcel F. Jonkman, MD, PhD,o M. Peter Marinkovich, MD,p,q
David Woodley, MD,r John Zone, MD,s Valeria Aoki, MD, PhD,t Philippe Bernard, MD, PhD,u
Leena Bruckner-Tuderman, MD, PhD,v Giuseppe Cianchini, MD,w,x Vanessa Venning, FRCP,y Luis Diaz, MD,k
Rudiger Eming, MD,z Sergei A. Grando, MD, PhD, DSc,aa,ab,ac Russell P. Hall, MD,ad Takashi Hashimoto, MD, PhD,ae
Josep E. Herrero-Gonzalez, MD,af Michael Hertl, MD,ag Pascal Joly, MD, PhD,ah,ai
Sarolta Karpati, MD, PhD, DrSc,aj Jaehwan Kim, MD, PhD,a,ak Soo Chan Kim, MD, PhD,al
Neil J. Korman, MD, PhD,am Cezary Kowalewski, MD,f Sang Eun Lee, MD, PhD,an
David R. Rubenstein, MD, PhD,k Eli Sprecher, MD, PhD,ao Kim Yancey, MD,ap Giovanna Zambruno, MD,x
Detlef Zillikens, MD, PhD,aq Serge Doan, MD,ar,as Benjamin S. Daniel, BA, BCom, MBBS,a
and Victoria P. Werth, MDat,au
Sydney, Australia; Zagreb, Croatia; Bobigny, Paris, Reims, and Rouen, France; Boston, Massachusetts;
Warsaw, Poland; Tokyo and Kurume, Japan; Salzburg, Austria; Dresden, Freiburg, Marburg, and Lubeck,
Germany; Bern, Switzerland; Chapel Hill and Durham, North Carolina; Iowa City, Iowa; Ann Arbor,
Michigan; Groningen, The Netherlands; Stanford, Palo Alto, Los Angeles, and Irvine, California; Salt Lake
City, Utah; Sao Paulo, Brazil; Rome, Italy; Oxford, United Kingdom; Barcelona, Spain; Budapest,
Hungary; New York, New York; Seoul and Seongnam, Korea; Cleveland, Ohio; Tel Aviv, Israel;
Dallas, Texas; and Philadelphia, PennsylvaniaFrom
U
D
C
A
of
fo
U
Bo
og
D
D
to
D
D
D
D
m
H
U
D
M
of
168Mucous membrane pemphigoid encompasses a group of autoimmune bullous diseases with a similar
phenotype characterized by subepithelial blisters, erosions, and scarring of mucous membranes, skin, or
both. Although knowledge about autoimmune bullous disease is increasing, there is often a lack of clear
definitions of disease, outcome measures, and therapeutic end points. With clearer definitions and outcome
measures, it is possible to directly compare the results and data from various studies using meta-analyses.
This consensus statement provides accurate and reproducible definitions for disease extent, activity,the Department of Dermatology at St George Hospital,
niversity of New South Wales, Sydneya; Department of
ermatology and Venereology, Zagreb University Hospital
enter and School of Medicineb; Department of Dermatology,
vicenne Hospital, University Paris 13, Bobignyc; Department
Dermatology, Department of Histology, Reference Center
r Autoimmune Bullous Diseases, Avicenne Hospital,
niversity Paris 13, Bobignyd; Center For Blistering Diseases,
stone; Department of Dermatology and Immunodermatol-
y, Medical University of Warsawf; Department of
ermatology, Keio University School of Medicine, Tokyog;
ivision of Molecular Dermatology, Department of Derma-
logy, Paracelsus Medical University Salzburgh; Department of
ermatology, University of Dresdeni; Department of
ermatology, University Hospital of Bernj; Department of
ermatology, University of North Carolina at Chapel Hillk;
epartment of Dermatology, University of Iowal and Depart-
ent of Veterans Affairs Medical Centerm; St Joseph Mercy
ealth System, Department of Dermatology, Ann Arborn;
niversity Medical Center Groningen, University of Groningeno;
epartment of Dermatology, Stanford University School of
edicine,p Center for Clinical Sciences Research, and Division
Dermatology, Department of Veterans Affairs Palo Alto
Healthcare Systemq; Department of Dermatology, Keck Sc
of Medicine, University of Southern California, Los Ang
Department of Dermatology, School of Medicine, Univers
Utahs; Department of Dermatology, University of Sao Pa
Department of Dermatology, Reims University Hos
University of Champagne-Ardenneu; Department of De
tology, University Freiburg Medical Centerv; Departme
Immunodermatologyw and Laboratory of Molecular and
Biology,x Istituto Dermopatico dell’Immacolata, IRCCS, R
Department of Dermatology, Churchill Hospital, Oxf
Department of Dermatology and Allergology, Univ
Hospital, Philipps-Universit€at Marburgz; Department of De
tology,aa Department of Biological Chemistry Cancer Cen
and Research Institute, Institute for Immunology,ac Univ
of California, Irvine; Division of Dermatology, Duke Me
Center, Durhamad; Kurume University School of Medic
Department of Dermatology, Hospital del Mar, Institut Ho
del Mar d’Investigacions Mediques, Barcelonaaf; Departme
Dermatology, University Hospital, Marburgag; Clinique De
tologique, Institut National de la Sante et de la Reche
Medicale (INSERM), INSERM U905, Rouen University Hosp
Dermatology Department, Rouen University Hospital, Un
sity of Rouenai; Department of Dermatology, Venereologyhool
elesr;
ity of
ulot;
pital,
rma-
nt of
Cell
ome;
ordy;
ersity
rma-
ter,ab
ersity
dical
ineae;
spital
nt of
rma-
rche
ital,ah
iver-
, and
DLa
si
Bi
ic
D
U
m
U
So
ve
D
m
Pa
ic
Pe
The
ou
A
D
J AM ACAD DERMATOL
VOLUME 72, NUMBER 1
Murrell et al 169outcome measures, end points, and therapeutic response for mucous membrane pemphigoid and
proposes a disease extent score, the Mucous Membrane Pemphigoid Disease Area Index. ( J Am Acad
Dermatol 2015;72:168-74.)
Key words: consensus; definitions; mucous membrane pemphigoid; outcome measures; severity score.CAPSULE SUMMARY
d Currently there is a lack of common
definitions of disease for mucous
membrane pemphigoid and so it is
difficult to make meaningful
comparisons of small studies.
d These recommendations, which have
been developed by international experts,
provide appropriate definitions for the
various stages of disease activity and
therapeutic end points in mucous
membrane pemphigoid.
d These definitions can be used in case
series and clinical trials to compare the
efficacy of treatments for mucous
membrane pemphigoid.BACKGROUND
Mucous membrane pem-
phigoid (MMP) encompasses
a group of autoimmune
bullous diseaseswith a similar
phenotype characterized by
subepithelial blisters, ero-
sions, and scarring of mucous
membranes, skin, or both.
It is associated with high
morbidity and mortality, and
without treatmentpatients can
develop esophageal and
laryngeal stenosis, strictures,
and blindness.1 Given the se-
vere potential complications
of MMP, effective treatment is
required to delay and halt
progression. Because of
the rarity of this condition,
however, large randomized
controlled trials are lacking, and the evidence support-
ing these therapies is limited.2 There has been an
excellent consensus on the diagnosis of MMP,1 but
there exists a lack of clear definitions of disease stages,
outcome measures, and therapeutic end points. With
clearer definitions and outcome measures for MMP, it
will bepossible todirectly compare the results anddata
from various studies using meta-analysis. Although
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MMP, a problem with these
scores is that they combine
activity with damage and are
too complex for dermatolo-
gists to use. It was therefore
also our intention to develop
and propose a scoring system
for MMP that would be prac-
tical for dermatologists who
see these patients regularly to
use to monitor response to
therapy, which separated
reversible activity from
damage.
PURPOSE
The purpose of this
consensus statement is to
provide accurate and re-
producible definitions for dis-ease extent, activity, outcome measures, end points,
and therapeutic response for MMP. Using the same
definitions of response and end points allows direct
comparison of clinical trials and facilitates the analysis
of these results in systematic reviews.
CONSENSUS METHODS
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Abbreviations used:
BPDAI: Bullous Pemphigoid Disease Area
Index
MMP: mucous membrane pemphigoid
MMPDAI: Mucous Membrane Pemphigoid Dis-
ease Area Index
PDAI: Pemphigus Disease Area Index
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of the MMP definitions. Experts in the field and those
who had participated in previous consensus state-
ments on pemphigus and bullous pemphigoid were
invited.3,4 The committee convened 8 times over 2
years to discuss and develop appropriate definitions.
The meetings were held at the World Congress of
Dermatology in Seoul, South Korea, in 2011 (D. F. M.
andV. P.W.); European Academy ofDermatology and
Venereology in Lisbon, Portugal, in 2011 (D. F. M. and
B. M.); American Academy of Dermatology annual
meeting in San Diego, CA, in 2012 (D. F. M. and V. P.
W.); and Society for InvestigativeDermatology in 2012
(V. P. W.). At each meeting, the minutes and issues at
the previous meetings were discussed until a
consensus on the definitions was made. The draft
definitions and manuscript were electronically mailed
to the entire committee for comments and discussion.
The final consensus is the product of many meetings,
discussions, and agreement. There is universal agree-
ment in the committee about the definitions of end
points, therapeutic responses, and treatment failures
along with a score, termed ‘‘Mucous Membrane
Pemphigoid Disease Area Index’’ (MMPDAI), for
milder forms of MMP. For this method, the
committee reviewed photographic examples from
the group of patients with MMP, in particular the
eyes andmouth, to discuss which areas to giveweight
to in theMMPDAIcomparedwith thepreviousBullous
Pemphigoid Disease Area Index (BPDAI). It was
decided to expand the score for the eyes to include
both the left and right eye separately, which would
give the eyes a weighting of 2 of 12 rather than 1 of 12
and to combine the tongue and floor of mouth as they
are less often separately affected than other areas in
the mouth. To further expand the weighting of the
eyes, it was decided to use the quadrant system, as for
the scalp, rather than counting individual lesions,
which are difficult for dermatologists to visualize
without a slit lamp. Because dermatologists typically
cannot accurately assess other elements of the eyes,
and the nasal, laryngeal, and esophageal mucosae,
severe forms of MMP that may cause significant
damage to these areas will require their own more
detailed scores to evaluate each of these in a more
specific manner.THE CONSENSUS
Observation points
The end points are summarized in Table I.
Early observation end points
‘‘Baseline’’ is defined as the day that MMP therapy
is started by a physician.
‘‘Control of disease activity’’ is defined as the time
at which new inflammatory lesions cease to form and
established lesions begin to heal. ‘‘Time to control of
disease activity’’ (disease control; beginning
of consolidation phase) is the time interval from
baseline to the control of disease activity.
‘‘Control of scarring’’ is defined as the time needed
to control scarring progression.
‘‘End of consolidation phase’’ is defined as the
time at which no new lesions have developed for a
minimum of 4 weeks and lesions and approximately
80% of inflammatory lesions have healed.
Intermediate observation end points
‘‘Transient lesions’’ are new lesions that heal
within 1 week or clear without treatment.
‘‘Nontransient lesions,’’ however, are new lesions
that do not heal within 1 week.
‘‘Complete remission during tapering’’ is the
absence of nontransient lesions while the patient is
receiving more than minimal therapy.
‘‘Long-term biologic therapy’’ refers to therapies
given intermittently, for example, when rituximab is
used for MMP, or intravenous immunoglobulin
monthly.
Late observation end points
‘‘Minimal therapy’’ in MMP corresponds to the
following doses or less: dapsone 1.0 mg/kg/d;
0.1 mg/kg/d of prednisone (or the equivalent);
minocycline 100 mg/d; doxycycline 100 mg/d;
lymecycline 300 mg/d; topical corticosteroids once
a day including fluticasone propionate suspension
400 g/once a day; colchicine 500 g/d; Salazopyrin
1 g/d; sulfapyridine 500 mg/d; sulfamethoxypyrida-
zine 500 mg/d; and nicotinamide 500 mg/d.
‘‘Minimal adjuvant therapy’’ (and/or maintenance
therapy) is defined as the following doses or less:
azathioprine (1 mg/kg/d) with normal thiopurine
S-methyltransferase level; mycophenolate mofetil
500 mg/d; mycophenolic acid 360 mg/d; metho-
trexate 5 mg/wk; and cyclosporine 1 mg/kg/d.
‘‘Ongoing biologic therapy’’ is characterized by
the use of drugs such as rituximab.
Late observation end points of disease activity are
identified as: (1) partial remission on minimal
therapy; (2) complete remission on minimal therapy;
Table I. Definitions for mucous membrane pemphigoid
Early observation end points
Baseline The day that MMP therapy is started by a physician
Control of disease activity The time at which new inflammatory lesions cease to form
and established lesions begin to heal
Time to control of disease activity (disease control;
beginning of consolidation phase)
The time interval from baseline to the control of disease
activity
Control of scarring The time needed to control scarring progression
End of consolidation phase The time at which no new lesions have developed for a
minimum of 4 wk, and lesions and approximately 80% of
inflammatory lesions have healed
Intermediate observation end points
Transient lesions New lesions that heal within 1 wk or clear without treatment
Nontransient lesions New lesions that do not heal within 1 wk
Complete remission during tapering The absence of nontransient lesions while the patient is
receiving more than minimal therapy
Minimal therapy Dapsone # 1.0 mg/kg/d; # 0.1 mg/kg/d of prednisone (or
the equivalent); minocycline # 100 mg/d; doxycycline
100 mg/d; lymecycline 300 mg/d; topical corticosteroids
once a day including fluticasone propionate suspension
400 g/once a day; colchicine 500 g/d; Salazopyrin
1 g/d; sulfapyridine 500 mg/d; sulfamethoxypyridazine
500 mg/d; nicotinamide 500 mg/d
Minimal adjuvant therapy (and/or maintenance therapy) The following doses or less: azathioprine (1 mg/kg/d) with
normal thiopurine S-methyltransferase level;
mycophenolate mofetil 500 mg/d; mycophenolic acid 360
mg/d; methotrexate 5 mg/wk; cyclosporine 1 mg/kg/d
Long-term biological therapy Refers to therapies given intermittently, for example, when
rituximab is used for MMP, or IVIG monthly
Late observation end points
Partial remission on minimal therapy The presence of transient new lesions that heal without
scarring within 1 wk while the patient is receiving minimal
therapy for at least 2 mo
Complete remission on minimal therapy The absence of new or established lesions while the patient
is receiving minimal therapy for at least 2 mo
Partial remission off therapy Presence of transient new lesions that heal within 1 wk
without treatment while the patient is off all MMP therapy
for at least 2 mo
Complete remission off therapy Absence of new or established lesions while the patient is
off all MMP therapy for at least 2 mo
Relapse/flare Appearance of $ 3 new lesions a month (blisters, erosions)
that do not heal within 1 wk, or the extension of
established lesions in a patient who has achieved disease
control
IVIG, Intravenous immunoglobulin; MMP, mucous membrane pemphigoid.
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remission off therapy.
‘‘Partial remission on minimal therapy’’ is the
presence of transient new lesions that heal without
scarring within 1 week while the patient is receiving
minimal therapy for at least 2 months. ‘‘Complete
remission on minimal therapy’’ is the absence of
new or established lesions while the patient is
receiving minimal therapy for at least 2 months.
‘‘Partial remission off therapy’’ is the presence oftransient new lesions that heal within 1weekwithout
treatment while the patient is off all MMP therapy
for at least 2 months. ‘‘Complete remission off
therapy’’ is the absence of new or established lesions
while the patient is off all MMP therapy for at least 2
months.
MMP Disease Activity Index
Like the Pemphigus Disease Area Index (PDAI)
and BPDAI,3,4 the MMPDAI (Table II) measures
Table II. Mucous Membrane Pemphigoid Disease Area Index
–
Subtotal
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Fig 1. Diagram to illustrate how erythema is to be scored
in different quadrants of each eye for the mucosal
component of the Mucous Membrane Pemphigoid Dis-
ease Area Index. The degree of pinkness represents how
high to score this parameter.
J AM ACAD DERMATOL
VOLUME 72, NUMBER 1
Murrell et al 173separate scores for activity involving the skin,
scalp, and mucous membranes (Fig 1). There was
much discussion about what should be involved in
the MMPDAI and their respective weighting. It was
noted that no consensus on how to stage MMP
exists among specialists who treat MMP (eg, oph-
thalmologists; gastroenterologists; ear, nose, and
throat surgeons; or dermatologists). Given the het-
erogeneity of the disease, separate tools were
considered for mild MMP with oral, pharyngeal,
nasal, genital, anal, and/or only inflammatory
ocular lesions and severe MMP with laryngeal
lesions, esophageal lesions, and/or ocular fibrosis.
A few years ago, some of the authors developed
and validated an outcome measure tool for
pemphigus, termed the ‘‘Pemphigus Disease Area
Index,’’3,5 then subsequently a modified tool for
pemphigoid, called the ‘‘Bullous Pemphigoid
Disease Area Index.’’4,6 These tools have in com-
mon that about 45% of the score reflects skin
involvement, 45% mucosal involvement, and 10%
the scalp, measured in a different way to the rest of
the skin. Each score has different weightings placed
on the sites involved that reflect the propensity for
those areas to be affected in that particular blis-
tering disease, so that severities can be more easily
distinguished, and for responsiveness to treatment
to be measurable. In each condition, scarring
sequelae (referred to as ‘‘damage’’) are scored
separately from reversible disease activity and the
two should not be combined.
TheMMPDAI is applicable formilder formsofMMP.
This tool is primarily for dermatologists who specialize
in blistering diseases and who see patients with MMP
regularly, but can also be used by other members of amultidisciplinary team forpatientswithMMP.Themain
purpose is its use in clinical studies for intervention and
evaluation in MMP. It includes 2 columns, namely
activity and damage, to separate active erosions and
blisters from postinflammatory changes and scarring
from resolving lesions. Active lesions are evaluated in
each eye that have been divided into 4 distinct
quadrants and airway scores (Fig 1) elicited depending
on upper airway or posterior pharyngeal involvement.
Other anatomic locations commonly affected by MMP
were taken into consideration so that this score could
differentiate between clinical responses in MMP. Some
of the notable differences between BPDAI and
MMPDAI include the addition of scarring to column
‘‘damage’’; involvement of the forehead and shoulders,
combination of legs and feet; and separation of anal,
genital, and buttock involvement. Most notably, how-
ever, there is a separate section for scalp involvement
and greater weight is given to the various mucosal
surfaces. As the Brunsting-Perry form of MMP often
includes the scalp and causes scarring alopecia, and
this area of the body is difficult to conceal compared
with other skin areas covered with clothing, it is more
cosmetically disfiguring for patients. Hence, up to
about 5% of the total score may be given for total scalp
involvement.
Other activity scores for MMP or lichen planus
with laryngeal lesions, esophageal lesions, and/or
ocular fibrosis were evaluated for clinical relevance
and ease of use.7-9 Precisely scoring the ocular and
laryngeal involvement would be ideal for monitoring
and making therapeutic decisions. However, this
excess detail had to be balanced with ease of
completion in clinical and research settings for
dermatologists and whether such detail would
provide additional beneficial information to clinical
decision making is currently uncertain.
The MMPDAI will undergo validation studies,
similar to the PDAI and BPDAI.DISCUSSION AND CONCLUSION
Becauseof the rarity andheterogeneity ofMMPand
paucity of randomized controlled trials, it has been
difficult to compare the various proposed therapeutic
options for MMP. This consensus paper with defini-
tions of disease and response represents extensive
discussion and agreement among experts of MMP. It
provides a foundation for researchers and clinicians to
develop studies with agreed upon end points so
that results can be directly compared. It also
provides a framework for other specialties such as
ophthalmology and otolaryngology to develop a
similar accurate scoring system to stage and measure
the progress of MMP.
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